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(54) CRYSTAL OSCILLATION CIRCUIT 

(57)Abstract: 

PURPOSE: To suppress the shifting of an oscillation 
frequency caused by a parasitic capacitance added to a 
power source having a series capacity by connecting the 
capacity of a polysilicon electrode having a smaller 
parasitic capacitance to the input terminal side of an 
oscillation inverter and a diffusion-side electrode having 
a larger parasitic capacitance to a terminal connected 
with a crystal vibrator. 

CONSTITUTION: An N-diffusion area 103 and N- 
implanted area 107 are faced to polysilicon 104 with a 
gate oxide film 106 in between the surface of a P-type 
silicon substrate 110 and the area 103 is connected with 
aluminum 101 and constitutes the first electrode. The 
polysilicon 104 is also connected to aluminum 102 and 
constitutes the second electrode. No parasitic 
capacitance having a voltage dependency exists in the 
polysilicon-side electrode 102. Therefore, when the 
electrode 102 is connected to the input side of an 
oscillation inverter and the electrode 101 on the N 

diffusion side is connected to a crystal vibrator, the occurrence of frequency variation caused 
by the addition of a series capacity can be suppressed. 
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* NOTICES * 

5 Japan Patent Office is not responsible for anydamages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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15 [Claim(s)] 

[Claim 1] It is the ridge oscillator characterized by connecting the input terminal which connects a quartz 
resonator, and the input terminal of said inverter through capacity in the ridge oscillator using a CMOS 
inverter, and connecting the electrode by the side of the polish recon of said capacity to the input 
terminal of said inverter with the structure where said capacity uses diffusion as an electrode with polish 
20 recon. 

[Claim 2] Capacity is a ridge oscillator according to claim 1 characterized by consisting of two-layer 
polish recons and connecting the electrode by the side of polish recon far from a wafer to the input 
terminal of HAIN barter. 

25 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

30 [Industrial Application] This invention relates to the configuration of a low-power ridge oscillator. 
[0002] 

[Description of the Prior Art] Conventionally, since what has the engine performance of being 
comparatively [ with few component parts ] good is obtained, the ridge oscillator using a CMOS inverter 
has been used abundantly for clocks. 

35 [0003] However, in order to reply to the request of the formation of a small thin shape of equipment, 
there is the need of advancing low-power-ization of a ridge oscillator. As a last-minute electrical 
potential difference which carries out Xtal oscillating actuation for the supply voltage supplied to a ridge 
oscillator for that purpose, a means to hold down reactive power consumption to the minimum is used. At 
this time, stability ****** of oscillation actuation of fluctuation of the bias potential of the oscillation 

40 inverter by the insulating fall of a mounting substrate causes fluctuation of an oscillation frequency. 
Therefore, the attempt which connects between the input terminal of a CMOS inverter and a quartz 
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resonator by capacity that the insulating fall of a mounting substrate should be coped with, and secures 
the stability of an oscillation has been made. This situation is shown in drawing 3 . In drawing 3 , the 
quartz resonator 301 is connected to the input of CMOS inverter 303 through capacity 302. 
Direct-current bias is given to CMOS inverter 303 by the feedback resister 305. Fluctuation of the 
5 direct-current bias point of CMOS inverter 303 by poor insulation can be prevented by existence of 
capacity 302 to the substrate with which a quartz resonator is mounted. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in a Prior art, it was not taken into consideration 
about the parasitic capacitance added to the electrode of capacity. Therefore, there was a case where 
10 the oscillation frequency drift by the shift of the oscillation frequency by the parasitic capacitance of 
capacity or fluctuation of the parasitism capacity value by line voltage variation posed a problem, 
plentifully. 
[0005] 

[Means for Solving the Problem] This invention solves the above technical problem. 
15 [0006] In this invention, the input terminal which connects a quartz resonator, and the input terminal of 
said inverter are connected through capacity, and said capacity is characterized by connecting the 
electrode by the side of the polish recon of said capacity to the input terminal of said inverter with the 
structure which uses diffusion as an electrode with polish recon. 
[0007] 

20 [Function] According to the configuration of this invention, the electrode by the side of diffusion with 
much parasitic capacitance is connected to the terminal side to which the capacity of a polish recon 
electrode with little parasitic capacitance is connected to the input terminal side of an oscillation inverter, 
and a quartz resonator is connected. Since external [ for frequency regulation ] or a built-in capacity is 
usually connected to the terminal side to which a quartz resonator is connected here, effect of parasitic 

25 capacitance can be lessened. 
[0008] 

[Example] This invention is explained more to a detail using a drawing. Drawing 3 is drawing having shown 
one example of this invention. In drawing 3 , the quartz resonator 301 is connected to the input edge of 
CMOS inverter 303 through capacity 302. The auto-bias of CMOS inverter 303 is carried out by the 
30 feedback resister Rf 305 and the oscillating limit resistance Rd304. The capacity Cg306 for oscillation 
frequency regulation is external or the configuration built in. 

[0009] The sectional view at the time of manufacturing the capacity 302 used by drawing 3 in the one 
layer process of polish recons is shown in drawing 1 . 

[0010] In drawing 1 , the surface N diffusion field 103 and N placing field 107 of the P type silicon 
35 substrate 1 1 0 have countered with the polish recon 1 04 through gate oxide 1 06, it connects with 
aluminum 101 and the 1st electrode is constituted, it connects with aluminum 102 and N diffusion field 
103 constitutes the 2nd electrode also for the polish recon 104. 108, 109, and 105 are silicon oxide, if the 
opposed face product of the polish recon 104 and N placing field 107 is now set to S — the capacity C 
between an electrode 101 and 102 — C=S*epsilon 0*epsilonr/t — epsilon 0 is [ the specific inductive 
40 capacity of silicon oxide and t of the dielectric constant in a vacuum and epsilonr ] the thickness of gate 
oxide 106 here. In N placing field 107, the depletion layer capacitance of a PN junction is added to the N 
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diffusion 103 list connected to the electrode 101 so that more clearly than drawing 2 as parasitic 
capacitance between the P type silicon substrates 110. This depletion layer capacitance changes with 
the applied voltage between PN junctions. Depletion-layer breadth d is d=SQR (2epsilonVpn/q/Nd). 
It is come out and expressed. The electrical potential difference and q by which the dielectric constant of 
5 silicon and Ndjoin high impurity concentration, and Vpn has joined [ epsilon ] the PN junction here are a 
coulomb. Depletion-layer breadth d is proportional to the root of the electrical potential difference Vpn 
currently impressed to the PN junction so that more clearly than this formula. Therefore, when using in 
an oscillator circuit etc., the electrical potential difference which joins a PN junction by operating supply 
voltage or the oscillation wave (peak to peak value) changes. This changes a depletion layer capacitance, 

10 has it and brings about frequency stability and an oscillation frequency drift 

[0011] The parasitic capacitance with such electrical-potential-difference dependence does not exist in 
the electrode 102 by the side of polish recon conversely so that more clearly than drawing. Therefore, 
the frequency drift by addition of a series capacitance can be stopped by connecting the electrode 102 
by the side of polish recon to the input side of an oscillation inverter, and connecting the electrode 101 

15 by the side of N diffusion to a quartz-resonator side. 

[0012] The sectional view at the time of manufacturing the series capacitance 302 of drawing 3 in a 
polish recon two-layer process was shown in drawing 2 . In drawing 2 , the polish recon 207 of the 1st 
layer of the side near a silicon wafer 210 is connected with the aluminum electrode 202. The polish recon 
204 of the 2nd layer of a side far from a silicon wafer 210 is connected with the aluminum electrode 201. 

20 The polish recon of the 1 st layer and the 2nd layer has countered through the thin oxide film 206. In this 
way, capacity is respectively formed by using polish recon of the 1st layer and the 2nd layer as an 
electrode. The effect of the parasitic capacitance which exists slightly can be reduced by connecting to 
the input terminal of the inverter for the Xtal oscillation the aluminum electrode 201 connected with the 
polish recon 204 of the 2nd layer of a side far from a silicon wafer 210 here. 

25 [0013] 

[Effect of the Invention] According to this invention, a quartz resonator connects the electrode by the 
side of the diffusion which had a depletion layer capacitance with an electrical-potential-difference 
dependency as parasitic capacitance to the near terminal connected. Suppressing fluctuation of the 
direct-current bias point by the insulating fall of a mounting substrate by connecting the electrode by the 
30 side of polish recon with parasitic capacitance without an electrical-potential-difference dependency to 
the input side of an oscillation inverter The effect of the parasitic capacitance which a series capacitance 
furthermore has can be suppressed to the minimum, and a ridge oscillator with sufficient oscillation 
stability can be offered by the low consumed electric current. 

[0014] By furthermore using two-layer polish recon, the effect of parasitic capacitance can be cut down 
35 more and a ridge oscillator with the further oscillation stability can be offered. 
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40 

[Brief Description of the Drawings] 
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[Drawing 1] Drawing having shown the cross section of capacity. 

[Drawing 2] Drawing having shown the cross section of the capacity constituted from polish recon 
two-layer. 

[Drawing 3] Drawing having shown the ridge oscillator which used this invention. 
5 [Description of Notations] 

101: Aluminum electrode 

102: Aluminum electrode 

103: N diffusion field 

104: Polish recon electrode 
10 105: Silicon oxide 

106: Gate oxide 

107: N placing field 

108: Silicon oxide 

109: Silicon oxide 
15 1 10: P type silicon substrate 

201: Aluminum electrode 

202: Aluminum electrode 

203: Silicon oxide 

The polish recon electrode of the 204:2nd layer 
20 205: Silicon oxide 

206: Thin silicon oxide 

The polish recon electrode of the 207:1st layer 
210: Silicon substrate 

25 



[Translation done.] 
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